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6. Efficacy (Evaluation of Benefit)

Applicants proposing novel naloxone products need to demonstrate sufficient systemic
absorption of naloxone as well as rapidity of onset compared to an approved naloxone product,
particularly in the early critical period after drug administration. FDA has determined that
clinical efficacy trials are not necessary for novel naloxone products because effective doses
have already been established. Clinical efficacy trials present significant logistical and ethical
challenges because approved naloxone products are already available for treatment of opioid
overdose, which, if not immediately treated, could result in substantial morbidity and mortality.
Therefore, historically, efficacy for new naloxone products has been based on information
known about other approved naloxone products and supported by a relative BA study conducted
in healthy volunteers.

In addition to the BA studies required to support their proposed naloxone doses/products,
applicants may also need to provide additional data, such as literature reviews, to support the
safety and effectiveness of their products if the exposure is different or substantially higher.
Other studies may also be needed to support approval of the product (e.g., human factors study).

6.1. Assessment of Dose and Potential
Effectiveness

Not applicable.

16
Integrated Review Template, version 3.0 (05/25/2022)

Reference ID: 5213573



NDA 217722

RiVive (naloxone hydrochloride) 3 mg/0.1 mL nasal spray

6.2. Clinical Studies/Trials Intended to Demonstrate Efficacy

The Applicant conducted two relative BA studies for the development of the proposed product. Table 5 summarizes these studies.

Table 5. Listing of Clinical Studies

Study Identifier
(Type of Study)

HRTO001-PKO1

(Phase 1, Relative

BA)

HRTO001-PK02

(Phase 1, Relative

BA)

Test Product(s); Dosage Number of Healthy Subjects
Objective(s) of Study Design and Regimen; Route of Enrolled or Diagnosis of Duration of
the study Type of Control Administration Subjects Patients Treatment
Relative BA Randomized, open-  Test product: 38 Healthy subjects  Single dose
HRTOO1 vs. label, 2-sequence, 4- IN naloxone HCI, 3 mg/0.1 mL
reference period, crossover
product bioavailability study = Reference product:

IM naloxone HCI, 0.4 mg/mL
Part I: Relative Randomized, open-  Test product: 36 Healthy subjects  Single dose
BA HRTO0O01 vs. label, 2- sequence, 4- IN naloxone HCI, 3 mg/0.1 mL
reference period, crossover
product bioavailability study  Reference product:

IM naloxone HCI, 0.4 mg/mL
Part Il: Impact Randomized, open-  Treatment A: 24 Healthy subjects  Single dose

of prolonged
mask wearing
on relative BA
of HRT001

label 2- period,

crossover relative
bioavailability study

IN naloxone HCI, 3 mg/0.1 mL
with prolonged mask-wearing
24 h prior to dosing

Treatment B:

IN naloxone HCI, 3 mg/0.1 mL
without prolonged mask-
wearing

Source: Adapted from Applicant Submission
Abbreviations: BA, bioavailability; HCI, hydrochloride; IM, intramuscular; IN, intranasal; vs, versus
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6.3. Key Efficacy Review lIssues

6.3.1. Clinical Pharmacology Data Support Reliance on
FDA’s Previous Findings of Safety and Efficacy
for NDA 016636

Background

To rely upon FDA'’s previous findings of systemic safety and efficacy of naloxone for NDA
016636, the Applicant needs to demonstrate sufficient systemic absorption of naloxone as well as
rapidity of onset compared to the approved product, particularly in the early critical period after
drug administration. The labeling of the injectable product recommends an initial dose of 0.4 to
2 mg for IV, IM, or SC administration, followed by repeated doses as needed for emergency
treatment of known or suspected opioid overdose in adults. If no response is observed after

10 mg of naloxone has been administered, the diagnosis of opioid-induced or partial opioid-
induced toxicity should be questioned. If the Applicant can demonstrate that systemic exposure
of the novel product, including in the early critical period after drug administration, falls within
that of the range of 0.4 to 2 mg from the reference product in the BA study, then the Applicant
may rely on FDA’s previous findings of systemic safety and effectiveness of the reference
product.

Assessment

The pivotal BA study (HRT001-PKO02) comparing the 3-mg nasal spray product (test product, T)
with the 0.4-mg IM naloxone hydrochloride solution (reference product, R) was used to establish
efficacy and systemic safety for RiVive. Because Narcan injectable solution (NDA 016636) had
been discontinued from sale,? the Applicant used a generic naloxone product manufactured by
Hospira Inc. in the study. The study had a replicate design wherein each subject received both
the test product and reference product twice.

One RiVive naloxone nasal spray administered in one nostril (i.e., 3-mg dose) demonstrated
much higher systemic exposure to naloxone, in terms of the area under the plasma concentration
time curve from time O to the time of last measurable concentration (AUCo-t), AUC from time 0
to infinity (AUCo-inf), and maximum plasma concentration (Cmax), in comparison with the
reference product. RiVive exhibited comparable AUCo-2.5minand AUCo-smin, and greater
AUCo-10min than a 0.4 mg IM naloxone dose. The naloxone plasma concentration-time profiles
following IN (3-mg dose) and IM (0.4-mg dose) naloxone administration in healthy subjects
from 0O to 8 hours are shown in Figure 1.

2 Discontinuation was not for reasons of safety or efficacy, as published in 74 FR 22751, May 14, 2009.
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Figure 1. Mean Plasma Concentration Time Profiles of Naloxone Following 3 mg IN Administration
of RiVive Naloxone HCI Nasal Spray (Test Product) vs. 0.4 mg IM Injection (Reference Product), O
to 8 Hours

Plasma Unconjugated Naloxone
Concentration (ng/mL)
N

\ 4

0 1 2 3 4 5 6 7 8
Time (h)
—6—Test: RiVive Naloxone Nasal Spray 3 mg —=—Reference: 0.4 mg IM Injection

Source: Reproduced figure based on Study Report HRT001-PKO02 Table 14-1
Abbreviations: HCI, hydrocholoride; IM, intramuscular; IN, intranasal

The naloxone plasma concentration-time profiles following IN (3-mg dose) and IM (0.4-mg
dose) naloxone administration from 0 to 0.25 hours are shown in Figure 2.

Figure 2. Mean Plasma Concentration Time Profiles of Naloxone Following 3 mg IN Administration
of RiVive Naloxone HCI Nasal Spray (Test Product) vs. 0.4 mg IM Injection (Reference Product), 0
to 0.25 Hours

4

Plasma Unconjugated Naloxone
Concentration (ng/mL)
N

0 0.05 0.1 0.15 0.2 0.25
Time (h)

—6— Test: RiVive Naloxone Nasal Spray 3 mg —=—Reference: 0.4 mg IM Injection

Source: Reproduced figure based on Study Report HRT001-PK02 Table 14-1
Abbreviations: HCI, hydrochloride; IM, intramuscular; IN, intranasal
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7.6. Safety Results

FDA defines an AE as any untoward medical occurrence associated with the use of a drug in
humans, whether it was considered drug-related or not. Therefore, an AE can be any unfavorable
and unintended sign, symptom, or disease temporally associated with use of a drug product. In
the clinical studies, AEs were attributed to the most recent treatment received prior to the AE.
Treatment-emergent adverse events (TEAES) were defined as any AEs not present before
exposure to study drug or any event already present that worsened in intensity or frequency after
exposure. Case reports categorized as having serious outcomes are defined as having any adverse
drug event that results in death, a life-threatening event, hospitalization, disability or permanent
damage, congenital anomaly or birth defect, requirement of an intervention to prevent permanent
impairment or damage, or other serious important medical events.

7.6.1. Clinical Safety Results

The safety evaluation was adequate for the product’s proposed indication, dosage regimen,
duration, and patient population.

7.6.1.1. Study HRTO0O1-PKO1

Overview and Objectives

HRTO001-PKO01 was a phase 1, randomized, open-label, two-sequence, four-period, single-dose
crossover study conducted to assess the relative BA and PK profile of HRT0O01 IN naloxone

3 mg (T, test product) relative to 0.4 mg IM naloxone administered in the deltoid (R, reference
product) in 38 healthy male and female adult subjects. The study took place in Austin, TX,
between August 2020 and January 2021.

The primary objective was to assess the relative BA of HRT001 naloxone HCI nasal spray 3 mg
compared with 0.4 mg of IM naloxone in healthy adult subjects. The secondary objectives of the
study were to assess the relative BA of HRTOOL1 in the first 10 minutes postdose and to assess its
safety and tolerability.

Methodology

The study consisted of a screening period, four check-ins, four treatment periods, and an end-of-
study visit. Treatment periods were separated by a washout period of at least 4 days following
each dose. Thirty-eight subjects were randomized into one of two treatment sequence groups:
Sequence 1 (TRTR) or Sequence 2 (RTRT). The sequence was randomly assigned, and each
subject received both study treatments twice. This study took place during the coronavirus
disease 2019 (COVID-19) pandemic, and all subjects wore KN95 masks provided by the site for
at least 24 hours before treatment administration and during the postadministration period,
except for dose administrations and meals.

Safety and tolerability assessments included monitoring of AEs; 12-lead electrocardiograms;
vital sign measurements (blood pressure, pulse rate, respiratory rate, temperature); clinical
laboratory tests (hematology, biochemistry, urinalysis); and examination of the IN mucosa at
check-in, 15 minutes, 30 minutes, 1 hour, and 4 hours after IN administration; and at end of
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It is noted that the NHANES eight-item smell test was designed as a screening test, and a result
of six, seven, or eight correct answers is considered normal (Rawal et al. 2015). The eight-item
test is based on a 40-item test from the University of Pennsylvania (Rawal et al. 2015). The
Applicant used the NHANES eight-item test but reduced the number of items to four and
considered a result of three or four correct answers to be normal. The four-item test is not
validated.

Demographics

Most subjects were White (17/36; 47.2%); nine subjects were Asian (9/36; 25.0%); nine were
Black or African American (9/36; 25.0%); one subject was White and Asian (1/36; 2.8%). Nine
subjects had an ethnicity of Hispanic or Latino (9/36/25.0%). Twenty-two subjects were female
(22/36; 61.1%); 14 subjects were male (14/36; 38.9%). Subjects’ ages ranged from 23 to 55
years.

Results

Thirty-six subjects enrolled in Part I of the study; all were included in the safety analyses.
Overall, 28 subjects (28/36; 77.8% of subjects dosed) reported 52 TEAES. A total of 48 TEAES
were assessed as drug-related, including 46 TEAES in 27 subjects (27/36; 75.0%) after treatment
T and two AEs in two subjects (2/36; 5.6%) after treatment R.

Of the 52 AEs in both treatment arms, 50 TEAEs were assessed as mild, and two TEAEs were
assessed as moderate (two reports of nasal mucosal disorder after treatment T). The drug-related
AE with the highest incidence was nasal mucosal disorder, with 20 events affecting 19 subjects
(19/36; 52.8% of subjects). Most of these were mild in severity (18/20; 90%). Dysgeusia was the
second most frequently noted AE in the treatment T subgroup (n=15). The Applicant reported all
other TEAEs occurred less frequently, were of mild severity, and resolved by end of study
without intervention. Table 13 below shows all drug-related TEAES by treatment arm.

Table 13. Drug-Related Treatment-Emergent Adverse Events (Treatment T and Treatment R),
HRT001-PK02 Part |

Treatment T Treatment R

Drug-Related Treatment-Emergent Number of Number of
Adverse Events Reports Reports
Nasal mucosal disordert! 20 -
Dysgeusia 15 1
Nasal congestion 4 1
Mucosal hemorrhagel? 2 -
Epistaxis 1 -
Eyelid pruritus 1 -
Neutrophil count decreased* 1 -
Upper airway cough syndrome 1 -
White blood cell count decreased®! 1 -
Total 46 2

Source: Adapted from eCTD Module 5.3.1.2 HRT001-PK02 Report Body, submitted September 30, 2022; Table 12-9.
1 The reported terms erythema and mild erythema were coded as the preferred term nasal mucosal disorder.

2l The reported terms tiny blood spot and 2-3 blood spots were coded as the preferred term mucosal hemorrhage.

Bl Lab abnormality resolved on repeat testing without intervention.

Abbreviations: R, reference product; T, test product
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There were no deaths, SAEs, or discontinuations due to the study drug in HRT001-PKO02 Part I.
One subject was withdrawn from the study after Period 3 due to dry cough and sore throat, which
were assessed as unrelated to the study drug.

In comparing the results from the first olfactory test to the results at end of study, most subjects
(91.7%; 33/36) had either no change (n=30) or an increase in the number of correctly identified
items (n=3). Three subjects had a decrease in the number of correctly identified items; each
subject correctly identified one fewer item at end of study than at the first check-in. Given the
use of an unvalidated four-item Pocket Smell Test for this assessment, the clinical significance of
these findings is unclear.

Reviewer comment: Compared to the reference treatment arm, the number of drug-related AEs
involving IN naloxone appears high, but several listed AEs (nasal mucosal disorder, nasal
congestion, and mucosal hemorrhage, which collectively account for 26/46 drug-related TEAES)
were related to examination findings that were not associated with any subject-reported nasal
symptoms. The most frequently occurring TEAE was ““nasal mucosal disorder” (n=20), which
was coded when an examiner found “mild erythema’ or *““erythema’ on the nasal cavity
examination. All erythema events were mild in severity, except two that were classified as
moderate. Investigators coded ““nasal congestion” (n=4) when examinations showed swelling of
the nasal mucosa. Examination findings triggered all four reports of nasal congestion in the
treatment T subgroup. There was no documentation of subject-reported complaints of nasal
congestion in this subgroup. Investigators coded “mucosal hemorrhage™ (n=2) when examiners
found ““tiny blood spot” and ““2-3 blood spots™ during the nasal mucosal exam. The blood spots
resolved by 60 minutes postdose and were not associated with any subject-reported nasal
complaints. Subjects did not experience nasal symptoms related to exam findings of nasal
mucosal erythema, swelling, and blood spots, so these observations are of uncertain clinical
significance.

7.6.1.2.2. Part 11

Overview and Objectives

Part Il was a phase 1, randomized, open-label, single-dose, two-period, two-treatment, two-
sequence, crossover relative BA study with a primary objective of assessing the impact of
prolonged mask-wearing on the absorption of HRTOO1 IN naloxone 3 mg in 24 healthy male and
female adult subjects. The secondary objective of Part Il was to evaluate the safety and
tolerability of the study treatments.

Methodology

Treatment A consisted of one actuation of HRT0O1 in subjects who wore a KN95 mask for at
least 24 hours prior to drug administration and up to the last time of the last PK blood sample of
the period. Masks were removed for dosing and meals. Treatment B consisted of one actuation of
HRTOO01 into the right nostril without mask-wearing in the prior 24 hours and until the last PK
blood sample was drawn. Part 11 consisted of a screening period, two check-ins, two treatment
periods, and an end-of-study visit. Treatment periods were separated by a washout period of at
least 7 days following each dose. Subjects were randomly assigned to one treatment sequence
(Sequence AB or Sequence BA).
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Safety and tolerability assessments were conducted in the same way as in Part I.

Demographics

Ten subjects were White (10/24; 41.7%); nine were Black or African American (9/24; 37.5%);
five subjects were Asian (5/24; 20.8%). Seven subjects had an ethnicity of Hispanic or Latino
(7124129.2%). Thirteen subjects were female (13/24; 54.2%); 11 subjects were male (11/24;
45.8%). Subjects’ ages ranged from 22 to 55.

Results

Twenty-four subjects enrolled in Part I1; all 24 subjects were included in the safety analyses.
Overall, 20 subjects (20/24; 83.3%) reported 59 TEAEs. Of these, 58 TEAES were assessed as
related to the study drug, including 16 subjects who received treatment A (16/22; 72.7%)
reporting 29 drug-related AEs, and 16 subjects who received treatment B (16/24; 66.7%)
reporting 29 drug-related AEs. The Applicant reported all AEs were mild in severity and were
resolved prior to end of study without intervention.

The most common drug-related AEs in subjects receiving IN naloxone were nasal mucosal
disorder, nasal congestion, and dysgeusia. All AEs in Part Il were assessed as mild. There were
no significant differences comparing safety outcomes between subjects wearing a mask
(treatment A) and subjects not wearing a mask (treatment B). Table 14 below shows all drug-
related TEAES by treatment arm.

Table 14. Drug-Related Treatment-Emergent Adverse Events (Treatment A and Treatment B),
HRT001-PK02 Part Il

Treatment A Treatment B
Drug-Related Treatment-Emergent Number of Number of
Adverse Event Reports Reports
Nasal mucosal disordert! 16 16
Nasal congestion 10 9
Dysgeusia 2 2
Nasal discomfort 1 0
Oropharyngeal pain 0 1
Paresthesial® 0 1
Total 29 29

Source: Adapted from eCTD Module 5.3.1.2 HRT001-PK02 Report Body, submitted September 30, 2022; Table 12-10.
1 The reported terms erythema and mild erythema were coded as the preferred term nasal mucosal disorder.
I The reported term tingling sensation of the right nostril was coded as the preferred term paresthesia.

No deaths, SAEs, or discontinuations due to the study drug occurred in HRT001-PKO02 Part I1.
Three subject discontinuations occurred in Part 11; none were assessed as related to the study
drug.

In comparing the results from the first olfactory test to the results at end of study, most subjects
(83.3%; 20/24) had either no change (n=16) or an increase in the number of correctly identified
items (n=4). Four subjects had a decrease in the number of correctly identified items; three
subjects correctly identified one fewer item at end of study compared to the first check-in, and
one subject correctly identified two fewer items at end of study compared to the first check-in.
Given the use of an unvalidated four-item Pocket Smell Test for this assessment, the clinical
significance of these findings is unclear.
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medical dictionary used for the FAERS and WHO searches was MedDRA version 24.1. NPDS
utilizes its own dictionary of clinical effects. The Applicant conducted a literature search using
PubMed to look for U.S. reports of AEs. To highlight data most relevant for consideration of an
IN product, this review focuses on AEs that occurred more frequently with an IN route of
administration than with nonnasal routes of administration. All analyses covered a 7-year period
from January 1, 2015, through December 31, 2021.

7.6.2.2.1. FDA Adverse Event Reporting System

General Findings

The Applicant identified a total of 1,468 cases in which naloxone was used by any route of
administration. These cases reported a total of 6,573 AEs. When age was known, most of the
cases were reported in patients 18 years of age or older (739/1,468, 50.3% of all cases; not
reported 678/1,468, 46.2%). When gender was known, more cases were reported in females
(655/1,468, 44.6% of all cases) than in males (594/1,468, 40.5% of all cases; not reported
219/1,468, 14.9%). When route of administration was known, IN naloxone was reported in 288
cases, and nonnasal naloxone (includes any other nonmissing route) was reported in 321 cases.
Most cases (859/1,468; 58.5%) did not report a route of administration.

Analysis of Serious Cases

Of the cases with an IN route of administration, 29.5% were assessed as serious. In comparison,
92.7% of cases with a nonnasal route of administration were serious. Fatal cases comprised 6.3%
of all cases reporting an IN route of administration (18 cases) and 10.9% of all cases reporting a
nonnasal route of administration (35 cases). The remaining 174 fatal cases did not report the
route of administration.

Reviewer comment: Opioid overdose is a serious condition, which, without treatment, leads to
death. Thus, the frequency of serious outcomes, including death, noted among reported cases is
not unexpected. Although route of administration information was not reported for a majority of
all cases as well as for most fatal cases, the available data suggest there was a lower frequency
of both serious outcomes and death in cases with IN administration as compared to cases with
nonnasal administration.

Analysis by Age

Among cases with an IN route of administration, when age information was reported, only one
pediatric case was reported; all others (119/120; 99.2%) were reported in patients 18 years of age
or older. In the single pediatric case, which was nonserious, the preferred terms (PTs) vomiting
and anger were reported in an adolescent patient. A total of 14 cases in patients >65 years were
reported; four of these cases were serious (28.6%).

In comparison, for nonnasal routes, age was reported in 204 of 321 cases (63.6%). Of the cases
reporting an age, 22 were reported in patients <18 years; all pediatric cases were serious. There
were 46 cases in patients >65 years, of which 45 (97.8%) were serious.

Reviewer comment: It is reassuring that since the approval of IN naloxone in 2015, there has
been only one pediatric case reporting nonserious AEs and no cases reported in children <2

39
Integrated Review Template, version 3.0 (05/25/2022)

Reference ID: 5213573



NDA 217722
RiVive (naloxone hydrochloride) 3 mg/0.1 mL nasal spray

vears. The percentage of serious cases in patients >65 years was notably lower with the IN route
(29.6%) than with nonnasal routes (97.8%), which is supportive of the proposed IN product.

Analysis of AEs With Higher Frequency in Intranasal Route of Administration Compared
to Nonnasal Route of Administration

Out of all the reported PTs, eight PTs demonstrated a higher frequency with the IN route of
administration than with the nonnasal route (see Table 15).

Table 15. FAERS PTs With Higher Frequency in Intranasal Route of Administration Compared to
Nonnasal Route of Administration

Percent Difference

Intranasal Route | Nonnasal Route Between IN Route

N=288 N=327 and Nonnasal Route

Adverse Event Preferred Term n % n % %

Unintentional use for 42 14.6% 0 0% 14.6%
unapproved indication

Vomiting 43 14.9% 8 2.4% 12.5%

Feeling abnormal 25 8.7% 0 0% 8.7%

Drug withdrawal syndrome 39 13.5% 22 6.7% 6.8%

Anger 20 6.9% 1 0.3% 6.6%

Withdrawal syndrome 21 7.3% 5 1.5% 5.8%

Malaise 17 5.9% 6 1.8% 4.1%

Nausea 12 4.2% 7 2.1% 2.1%

Source: Adapted from eCTD Module 5.3.5.3 Report 1: Reports of Postmarketing Experience and Integrated Analysis of FAERS and
VigiBase, submitted September 30, 2022; Table 13.
Abbreviations: FAERS, FDA Adverse Event Reporting System; IN, intranasal; PT, preferred term

Reviewer comment: Overall, compared to the millions of nasal spray units distributed by
manufacturers during the reporting period, the total number of cases reporting an IN route of
administration (288) was small. A slight difference in the number of reports for a specific PT can
cause the difference in percentage to appear relatively large when, in fact, the absolute number
of cases is low.

Although the AEs listed in the table above were reported more frequently with IN naloxone than
in nonnasal naloxone, most of them are known AEs of naloxone or are nonspecific (such as
feeling abnormal or malaise), and they are generally not serious. Use for wrong indication is
discussed in Section 7.6.2.3.4. The potential benefit of reversing opioid overdose outweighs the
risks of these adverse effects.

Adverse Events of Special Interest

The Applicant reviewed five safety topics of interest:

Product Ineffective

For the IN route of administration, there were 27 cases (27/288; 9.4%) with product ineffective
events defined using four PTs associated with limited efficacy (absence of immediate treatment
response, drug ineffective, therapeutic product effect delayed, and treatment failure). Of these 27
cases, the most frequently reported PT was drug ineffective (22/288, 7.6%). One product
ineffective case was fatal.
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which should activate emergency medical services in the event that a patient does not respond to
naloxone for any reason.

In the setting of an opioid epidemic that includes increasing exposures to fentanyl and its
analogs, an issue for consideration is whether RiVive will effectively reverse overdoses caused
by superpotent opioids. To be approved, novel naloxone products, including RiVive, must
demonstrate the same or greater systemic absorption of naloxone compared to an approved
naloxone product, particularly in the early critical period after drug administration. As discussed
in Section 6, RiVive has met the approval standard by demonstrating a systemic exposure that is
approximately the same as that of 1.3 mg of IM naloxone, which falls within the approved initial
dosing range for injectable Narcan. RiVive’s dose is also bracketed by the doses of two approved
naloxone nasal spray products, Narcan 2 mg (NDA 208411, S-001) and Narcan 4 mg (NDA
208411). Further supporting RiVive’s 3-mg dose, FDA recently made a preliminary assessment
that no clinically meaningful differences exist between currently approved prescription and
potential nonprescription naloxone nasal sprays up to 4 mg (87 FR 68703, November 16, 2022).

The literature on naloxone doses effective against superpotent opioids is difficult to analyze
because of the necessarily retrospective nature of such reports and frequently encountered
confounding factors. Such factors include but are not limited to: recall bias associated with
retrospective studies, frequent lack of detail about strength and doses of naloxone used during a
reversal, variations in route of administration including off-label IN use of injectable forms of
naloxone, and variable amounts of time awaited between naloxone doses. Nonetheless, two
publications appear to support the effectiveness of current naloxone doses against overdoses
involving fentanyl. Carpenter et al. conducted a retrospective chart review of patients who had
received naloxone through an emergency medical services agency in Atlanta from January 1,
2017, to June 15, 2018, and found no significant difference among the naloxone doses required
to treat opioid overdose patients with evidence of exposure to fentanyl, opiates, or both
(Carpenter et al. 2020). The authors concluded that the “findings refute the notion that high
potency synthetic opioids like illicitly manufactured fentanyl require increased doses of naloxone
to successfully treat an overdose.” Bell et al. reviewed data from the Allegheny County Medical
Examiner’s Office on drugs that contributed to overdose deaths between 2013 and 2016 (Bell et
al. 2019). During the same period, the authors interviewed people who received naloxone kits
(each kit included two single-dose 1 mL vials containing 0.4 mg naloxone, two IM syringes, and
an instruction card) from a community-based program. These participants administered naloxone
in response to 1,072 overdoses. The authors found that although illicitly manufactured fentanyl
increasingly contributed to drug overdose deaths (3.5% of fatal opioid-involved overdoses in
2013 and 68.7% in 2016), the average dose of naloxone administered had not changed
significantly, with two or fewer doses reversing 89.3% (201/225) of overdoses in 2013 and
92.8% (414/446) of overdoses in 2016.

Although it is expected to reverse opioid overdoses emergently, including those involving potent
opioids, RiVive will ultimately serve as a bridge to medical care. The RiVive DFL instructs
users to call 911 immediately after administering the first dose. While awaiting emergency
medical services, users are instructed to give additional doses until the person wakes up. RiVive
will be packaged with two single-dose devices, which is expected to allow continued emergency
treatment until an ambulance arrives as well as mitigate the concern for potential rebound opioid
toxicity from opioids with half-lives longer than that of naloxone, such as fentanyl. The DFL
further instructs users to “stay until ambulance arrives: even if the person wakes up,” again
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emphasizing the need to transfer care to emergency medical services, which can provide
additional treatment, including subsequent naloxone doses, as needed.

7.6.2.3.4. Device Use Errors and Other Medication Errors

A separate FAERS search was conducted for device use errors and medication errors related to
IN naloxone use. The National Coordinating Council for Medication Error Reporting and
Prevention Taxonomy of Medication Errors was used to describe the medication error and
contributing factors. The following exclusion criteria were applied: scenarios of naloxone
hydrochloride nasal spray device malfunction, cases where insufficient information was provided
to determine whether a use error occurred or device malfunctioned, cases describing use of
naloxone injection and not the naloxone nasal spray, cases of administration of an expired
product, cases where an unclear dosage form of naloxone was used, and a case of medication
error involving another product that was not naloxone nasal spray.

A total of 71 medication error cases were identified for further analysis and are discussed below.

Device Use Errors

A total of nine cases involving device use error related to IN naloxone were identified in the
FAERS search. All nine cases were reported as nonserious, and five of these nine cases did not
report a contributing factor to the error. The cases described wrong administration technique
related to device use errors, including:

e Not waiting 2 to 3 minutes between doses (n=3)

e Spraying medication into the air instead of patient’s nostril and thus, wasting a dose (n=3)
e General confusion about the use of the device (n=2)

e Administering repeated doses of medication to the same nostril (n=1)

In six of the cases, the narratives indicated that the use of IN naloxone occurred during an
emergency when the person was not breathing or appeared not to be breathing. These six cases
reported the user not waiting 2 to 3 minutes between two doses (n=3), spraying the nasal spray
into the air (n=2), or administering repeat doses of the product to the same nostril (n=1). Of these
six cases, five reported that users were either a friend or a family member of the affected patient,
and the remaining case reported the device user was a police officer. One of the six cases
specifically reported that the user panicked. However, the remaining five cases did not cite root
cause or contributing factor information. In all six cases that reported an emergency situation, the
patients recovered. None of the six emergency situation cases reported whether the Instructions
for Use/Quick Start Guide (QSG)/carton labeling with the use instructions were referred to
during the use of the product or whether the user read the Instructions for Use/QSG at any time
prior to using the product.

Three of the nine cases involved nonemergency use of the product. The narratives for these three
cases suggested that the users were trying to train themselves on how to use the device in case of
an emergency (n=3). One case reported the user was not sure how to work the device and
nothing came out (n=1); in the second case, the user stated they were confused about how to use
the device and continued pressing the plunger, and nothing came out (n=1); and the third case
described a user who was confused and sprayed the product into the air and hence wasted a dose
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(n=1). In two of these cases, the case narrative did not state whether the person referred to the
Instructions for Use/QSG/carton labeling with instructions. In the remaining case, the user was
referring to the Instructions for Use but still was confused about taking off a cap and pressing the
red plunger. The user in the case reported that the instructions made it sound like one just needs
to open the cap and spray in a nostril, and they questioned if there were additional steps in
between. It is noted that neither of the currently approved naloxone nasal spray devices (i.e.,
Narcan nasal spray [NNS] or Kloxxado) has a “cap” nor did they have a cap previously at the
time of approval. Thus, it is unclear which Instructions for Use/device the user was referring to
and why the user was confused.

Although some device use errors occurred, those cases reported nonserious outcomes.
Additionally, with the exception of one case, the remaining cases were unclear whether the user
referred to the approved prescription labels and labeling during use of the product.

In terms of a safety assessment related to the device use error, if a user chooses to test the device
and thereby sprays medication into the air, this will waste a dose. If that is the only device/dose
available at the time, a person would not get an emergency treatment for the opioid overdose,
which can potentially lead to death. Additional device use errors, such as not waiting 2 to 3
minutes between doses and using the product in the same nostril, also occurred. These latter
device use errors represent a deviation from labeled dosing and use, which could have an impact
on efficacy. However, a missed dose appears to be a more significant safety risk from the device
use error perspective. As such, postmarket data appear to support packaging of two devices
together in one carton as a single sales unit to maximize the likelihood that a dose is available
when needed.

Additional Medication Errors

FDA identified additional medication errors that may help inform the considerations for labels
and labeling for the nonprescription IN naloxone:

e Wrong indication (n=58)
e Accidental wrong storage error (n=4)

Wrong Indication

The wrong indication cases reported patients or caregivers mistakenly administering IN naloxone
due to lack of knowledge regarding what naloxone is used for and thinking it is used for
indications other than what is stated in the package insert labeling (e.g., sinus issues, allergy,
asthma, diabetes) or thinking it is another product (i.e., inhaled morphine, Flonase, Imitrex, or
substitute for Percocet). In some cases, patients administered IN naloxone without knowing what
the product was for, but since it looked like a nasal spray, they assumed they were prescribed it
for one of their conditions. One case specifically stated that the prescription label was wrapped
all around the carton, and the patient could not understand what the product was for. Other cases
did not report whether patients attempted to read and comprehend the indication for IN naloxone.
However, several cases reported that patients saw “nasal spray” on the box. One case reported
administration of NNS instead of Imitrex. It is noted that there is a currently marketed Imitrex
product that uses the same nasal device configuration as prescription NNS; thus, the similarity
between the Imitrex inhaler device and the NNS device appears to be a contributing factor for
confusion.
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Of the 58 cases that reported use for the wrong indication, three cases reported a serious
outcome, including one death. Of the three cases reporting a serious outcome, one fatal case
reported that the patient used IN naloxone thinking it would “help her sinus issues.” The patient
had multiple comorbidities (chronic pain, “abnormal blood pressure,” *“sinus issues™) and used
multiple medications (furosemide, tramadol, clonazepam, NicoDerm, and Cymbalta) for her
health conditions. Additionally, the date of the patient’s death relative to naloxone use was not
reported. As a result, it is difficult to assess whether IN naloxone is related to the patient’s death.
The two other cases reported “other” serious outcomes in patients taking opioids. One patient
had been taking an unspecified opiate drug and the other had been taking morphine and
oxycodone when they accidentally used IN naloxone to relieve allergy symptoms and
congestion, respectively. Both patients reported withdrawal symptoms (COWS scores of 4 and 5,
respectively).

Although prescription IN naloxone products state the indication on the carton labeling and
instructions for use, it is unclear whether patients read the carton labeling. Additionally, in some
cases, even though IN naloxone was prescribed by a doctor and filled by a pharmacy, the patients
may not have realized why they were prescribed the medication. For the nonprescription product,
patients or caregivers will actively select the product off the shelf. The LCS conducted for
FDA’s model naloxone DFL supported that general consumers were able to understand that the
product’s use is “to revive someone during an overdose from many prescription pain medications
or street drugs such as heroin.” The name and the indication of the proposed product will be
prominently stated on the labeling to ensure lay users are able to see the information.

Accidental Wrong Storage

Four cases were identified related to accidental wrong storage of the product in freezing
temperatures or temperatures over 104°F (i.e., outside the recommended temperature range for
storage). In all four cases, patients were aware of the correct storage temperature but accidentally
stored the product incorrectly. None of the potential naloxone users reported administering the
product, and all four cases were considered nonserious. Nonetheless, it is recommended that the
storage information on the DFL and labeling is prominently displayed to ensure visibility.
Additionally, storage information should be added in other locations other than the carton (such
as on the blister labeling) to help increase the chance of consumers noticing this information and
to mitigate against potential errors related to storage.

7.6.2.3.5. Literature Review

FDA’s review of the published literature focused on cases and case series that described use of
IN naloxone with safety outcomes, as well as reviews that summarized issues related to use of IN
naloxone in the community. Specifically, for the case reports reviewed by FDA, the same case
selection criteria were applied to literature cases of IN naloxone as those applied to the review of
FAERS reports as described in Figure 6.

54
Integrated Review Template, version 3.0 (05/25/2022)

Reference ID: 5213573



NDA 217722
RiVive (naloxone hydrochloride) 3 mg/0.1 mL nasal spray

Figure 6. Literature Case Selection for Intranasal Naloxone Analysis

Reports meeting literature search criteria (n=1,338) plus
literature cases identified in FAERS (n=73)
Total literature cases screened (n=1,411)

v
@cluded Reports (n=1,405) \
¢ Not naloxone or combination naloxone product Case Series
(buprenorphine/naloxone) (n=1080) (n=6 reports describing
e Duplicates (n=172) 11 patient cases)

o No adverse event (n=60)

e Route of administration unknown or not IN (n=25)

o Limited efficacy - alternative etiology (n=24)

o Alternative cause of AE (n=23)

e Not United States (n=11)

o Article not available (n=3)

¢ Opioid-dependent accidental use without overdose (n=2)
¢ Insufficient information (n=3)

kNot case report (n=2) /

Source: FDA literature review.
Abbreviations: AE, adverse event; FAERS, FDA Adverse Event Reporting System; IN, intranasal; n, number of subjects

After applying the exclusion criteria, the literature case series included six reports describing 11
patients who experienced either an AE or device use error associated with IN naloxone use.
These include seven patients who experienced pulmonary edema (Kummer et al. 2022; Veet et
al. 2017; Yarlagadda et al. 2020). All cases of pulmonary edema required hospitalization and, in
some cases, intubation, but all resolved rapidly. Pulmonary edema is a known potential AE
associated with naloxone and is included in the prescription labeling for naloxone in the
Precautions section, where it is described as a potential consequence of abrupt postoperative
reversal of opioid depression.

Two cases described naloxone-induced precipitated withdrawal. One case described a patient
who was given six doses of naloxone in rapid succession by an untrained bystander; the recipient
experienced severe and prolonged agitation (Brenner et al. 2021). Another case described a
patient with an initial COWS score of 12 after receiving one dose of IN naloxone, but the
withdrawal symptoms were mitigated by a dose of buprenorphine from emergency medical
services, which reduced her COWS score to 4 (Carroll et al. 2021). These cases may highlight a
need to educate consumers about the symptoms of naloxone-induced precipitated withdrawal,
which is captured in the proposed DFL for RiVive as a warning to expect symptoms such as
shaking, sweating, nausea, or anger, as well as to reinforce the need to call 911.

Two cases described limited efficacy, requiring a higher-than-typical naloxone dose. The cases
described two overdose victims with a history of heroin use who most likely also had
intoxication with carfentanil, a very high-potency opioid (Bardsley 2019). These cases are
instructive in that if high-potency opioids are suspected, then repeat doses of naloxone may be
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required. This possibility is captured in the proposed DFL for RiVive, which advises that a dose
of naloxone should be administered first, followed by calling 911 and, if the person does not
wake up, continuing to give doses every 2 to 3 minutes until the person wakes up. Complicating
this general advice is the possibility of an alternative unrecognized cause of somnolence that
would not respond to opioid antagonism. This underscores the importance of rapidly activating
emergency medical services for further evaluation and management.

7.7. Key Safety Review lIssues

7.7.1. Clinical Safety of the Proposed Product

Background

RiVive’s formulation and route of administration are different compared to the reference Narcan
injection product (NDA 016636); thus, clinical safety data are necessary to support these
differences. Safety data generated in the two clinical pharmacology studies included routine
clinical safety assessments as well as local assessments of the nasal cavity.

Assessment

Safety and tolerability assessments were conducted for both PK studies (HRT001-PKO1 and
HRTO001-PK02), including assessments of local tolerability by examination of the IN mucosa
before and after treatment. Olfactory testing was also performed in HRT001-PKO02.

Safety Results

A total of 98 subjects were enrolled across both PK studies, with 96 of these subjects receiving at
least one dose of the to-be-marketed formulation for RiVive. Overall, a total of 52 subjects
reported 115 TEAEs that were assessed as drug-related after treatment with RiVive. Table 19
lists all drug-related TEAEs. Of the 115 TEAES, 109 (109/115; 94.8%) were assessed as mild in
severity. The remaining six TEAEs were assessed as moderate in severity (including two events
each of nausea, vomiting, and nasal mucosal disorder). The Applicant reported all AEs resolved
prior to end of study without intervention.

Table 19. Pooled Drug-Related Treatment-Emergent Adverse Events, HRT001-PK01 and HRT001-
PK02

Drug-Related Treatment-Emergent Adverse Event Number of Reports

Nasal mucosal disordert!! 52

Dysgeusia 24

Nasal congestion 23

Nausea

Mucosal hemorrhagel?
Vomiting

Nasal discomfort

Epistaxis

Eyelid pruritus

Neutrophil count decreased
Oropharyngeal pain
Paresthesial*!

Upper airway cough syndrome

RPRRPRREPRRLNDND
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Drug-Related Treatment-Emergent Adverse Event Number of Reports
White blood cell count decreased®! 1
Total 115

Source: FDA Review

I Nasal exam findings of erythema and mild erythema were coded as the PT nasal mucosal disorder.

2 Nasal exam findings of a “tiny blood spot” and “2-3 blood spots” were coded as the PT mucosal hemorrhage.
Bl Lab abnormality resolved on repeat testing without intervention.

M The reported term tingling sensation of the right nostril was coded as the PT paresthesia.

There were no deaths or SAES reported. Seven subjects discontinued from the studies, but none
of the discontinuations were due to study drug.

Olfactory testing, using a modified four-item version of the validated NHANES eight-item odor
identification test, was performed in HRT001-PKO02. Among all 60 subjects participating in
study HRT001-PKO02, 53 subjects experienced either no change or an increase in the number of
correct smells identified from baseline to end of study (46 subjects demonstrated no change and
7 subjects demonstrated an increase in the number of correctly identified items). Of the seven
remaining subjects, six identified one fewer item at end of study compared to the first check-in,
and one subject identified two fewer items at end of study compared to the first check-in. These
findings are of unclear clinical significance.

Conclusion

Clinical safety data showed most AEs were mild and self-limited. Most AEs were related to
abnormal nasal exam findings such as erythema and nasal mucosal swelling, but most subjects
with these findings did not report any associated symptoms. Olfactory testing showed most
subjects had no change in or an improvement in their scores; the clinical significance of a one- or
two-point change in score in a small fraction of subjects using an unvalidated olfactory test is
unclear. Overall, the risk of these relatively mild AEs is outweighed by the potentially lifesaving
benefit of naloxone.

7.7.2. Adverse Events From Postmarketing Safety Data
Associated With Use of Approved Intranasal
Naloxone Products

Background

RiVive is not approved in the U.S. market or in any foreign market; therefore, no postmarketing
experience is available for RiVive specifically. However, other IN naloxone products are
approved in the United States and worldwide. The Applicant provided an analysis of domestic
and foreign postmarketing safety data for IN naloxone with special attention to potential safety
issues that may arise during nonprescription use. FDA also conducted an independent evaluation
of FAERS for AEs associated with naloxone, particularly IN naloxone use in the community
setting.

Assessment

The Applicant assessed postmarketing safety data using FAERS, WHO Vigibase, the NPDS, and
the published literature. FDA’s review of the Applicant’s assessment of the postmarketing safety
data revealed no new safety signals of concern. The Applicant’s findings showed that there were
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relatively fewer cases reporting AEs associated with IN as compared to nonnasal routes of
naloxone administration. Serious and fatal outcomes associated with IN naloxone were less
frequent than with nonnasal routes of naloxone administration. Pediatric and geriatric cases were
reported infrequently in IN naloxone cases. The most commonly reported AEs were similar
across all databases and included unintentional use for unapproved indication, vomiting, feeling
abnormal, and drug withdrawal syndrome.

FDA’s review of FAERS also provided reassuring findings. It is noted that in about half the
cases, naloxone was administered by the general public (i.e., untrained laypeople), and the
majority of the outcomes reported were nonserious. Most cases described using one to two doses,
up to a cumulative 8-mg dose of naloxone, and reported a reason for use as an emergency
treatment of known or suspected opioid overdose, reflecting appropriate use of IN naloxone by
the general public. Overall, the FAERS analysis did not identify any new safety issues related to
AEs from IN naloxone use in community settings. The most frequently reported AEs were
consistent with those known for naloxone. The review included evaluations of additional safety
topics including naloxone-induced precipitated withdrawal, risk of limited efficacy, and use
errors (including device use errors as well as errors related to use for the wrong indication and
wrong storage). The risk of these AEs, especially considering the small volume of reports
identified among a large potential patient exposure during this time period, do not appear to
outweigh the potential benefit of increased community availability.

Conclusion

Postmarketing safety data for IN naloxone do not reveal any new safety issues. Consumers
generally administered IN naloxone for the correct indication, and most cases had nonserious
outcomes. Relatively few cases were identified reporting serious naloxone-induced precipitated
withdrawal or limited efficacy. The highest risk device use error was spraying naloxone outside
of the nostril, which may be mitigated by packaging two devices in one carton. Wrong indication
and storage errors were identified and may be mitigated by clear and prominent labeling.

7.7.3. Limitations of Human Factors Validation Study
Methodology

7.7.3.1. Pediatric Users Less Than 12 Years of Age Were Not
Included in the HFVS

Background

The Applicant proposed to include the pediatric user group’s age range of 12 to 17 years in the
HFVS protocol submitted to the Agency for review. FDA has identified cognitive and moral
development in children as young as 10 years of age that can perform mental operations and
thoughts using formal concrete concepts (Holland-Hall and Burstein 2016). Upon further
consideration, we now generally recommend that HFVSs include pediatric participants 10 to 17
years old.
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Assessment

The Applicant states that the intended users of the product include adolescents and adults. The
HFVS included pediatric participants 12 to 17 years old.

Conclusion

Because pediatric users less than 12 years old were not tested, the data collected may not be
generalized to the untested age range of the adolescent user group.

7.7.3.2. Moderators Employed Use of Leading Language

Background

Use of leading language might impact study participant performance and is not representative of
actual use (i.e., it is unlikely someone will instruct or remind a user to use the packaging
directions during actual use).

Assessment
Participants in the HFVS were instructed by the study moderator to “follow the instructions on
the box” prior to demonstrating use of the product in a simulated overdose scenario.

Conclusion

Leading language may have introduced a bias towards positive performance, which is taken into
consideration when interpreting the HFVS results.

7.7.4. Qualitative Human Factors Validation Study
Findings
We reviewed the qualitative dataset provided by the Applicant including all use errors (UE),
close calls (CC), and use difficulties (UD). We also reviewed all subjective feedback from
participants collected by the Applicant (if available), the Applicant’s root cause analysis for each

error (when provided), and the Applicant’s proposed mitigations. A high-level summary of the
results is provided in Table 20.
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Table 20. High-Level Summary of HFVS Results for Steps 2, 3, and 4

Number of Use Errors

Number of Close Calls

Number of Use

Steps (UE) (CO) Difficulties (UD)

Step 2: Give adose 9 UE: 5CC: 2 UD:

of this medicine ¢ General population e General population ¢ Adolescent (n=1)
(n=3) (n=2) « Opioid user/Associate

e Adolescent (n=4)
e Opioid user/Associate

¢ Adolescent (n=2)
e Opioid user/Associate

(n=1)

(n=2) (n=1)
Step 3: Call 911 11 UE: 17 CC: 0 uD
e General population e General population
(n=2) (n=8)
e Adolescent (n=7) ¢ Adolescent (n=3)
e Opioid user/Associate e Opioid user/Associate
(n=2) (n=6)
Step 4: Watch & give 42 UE: 2 CC: 4 UD:

e General population
(n=15)
e Adolescent (n=15)

e Opioid user/Associate
(n=12)

e General population
(n=1)
¢ Adolescent (n=1)

e General population
(n=1)
e Adolescent (n=2)

e Opioid user/Associate
(n=1)

Source: FDA Review
60 participants in the following user groups:

General Population: Adult general population (all comers), age 18 or older (n=20)

Adolescent: Adolescent, ages 12-17 (n=20)

Opioid User/Associates: Adult opioid users or adult opioid user associates, age 18 or older (n=20)

Abbreviations: CC, close calls; n, number of subjects; UD, use difficulties; UE, use errors

Use-related events occurred in the study that may be attributed to the user interface (labeling and
packaging design). Relevant findings and our recommendations for these use-related events are

detailed below.

7.7.4.1. Users Did Not Identify the QSG or Had Difficulty

Using It

Background

Some participants did not notice the QSG packaged inside the blister or did not identify that the
folded paper contained instructions because the folded QSG that is visible through the blister
packaging contains a repeated pattern of a caduceus (see Figure 7), whereas the side that includes
the statement, “Unfold for User Instructions” is printed on the side of the QSG that is not visible
through the blister packaging (See Figure 8). Additionally, some participants had difficulty
opening the QSG or tore the QSG while opening.
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Assessment

One participant did not see that the device was a nasal spray and expected to find this
information on the label, and one participant thought the Step 2 pictogram depicted
administration into the mouth. Additionally, one other participant did not think the Step 2
pictogram depicted the plunger being pressed.

Conclusion

We recommend that the following mitigations to minimize the observed errors:

e Adding the statement “For nose only” to the principal display panel of the carton labeling,
blister labeling, and container label.

e Revising the heading of Step 2 Directions to state “Give 1st dose in the nose” instead of
“Give a dose of this medicine.”

e Reuvising the pictogram in Step 2 of the DFL and QSG to show the plunger being pressed,
similar to FDA’s model naloxone DFL Step 2 figure evaluated in CONFER, where the
thumb appears to press down on the device (see Figure 10). Incorporate the same image into
Step 4’s pictogram while maintaining the clock image. Make the same revisions to the QSG.

Figure 10. Step 2 Pictograms of RiVive DFL (Left) and CONFER DFL (Right)

(2IGIVvE

K || &

-3

Source (left): Applicant Submission; Source (right): 84 FR 8728 (March 11, 2019).
Abbreviations: CONFER, Comprehension for OTC Naloxone (pivotal label comprehension study); DFL, drug facts label

7.7.4.4. A User Experienced Confusion With the Statement
“Do Not Delay” in Step 3

Background

One participant with limited literacy experienced a UE and misread “do not delay” in Step 3
(Call 911) as “do not dial.”

Assessment

The statement “do not delay” is unnecessary in Step 3 because the instructions state to “Get
medical help immediately after giving the first dose” and “Call 911 now.”

Conclusion
We recommend removing the statement “do not delay” from Step 3 Directions.
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The Applicant submitted pediatric safety data available in the medical literature to support the
proposed IN volume per actuation and route of administration. These publications included (1)
several articles that supported IN volumes of drug administration of up to 1 mL per nostril in
pediatric patients (Buck 2013; Church et al. 2020; Del Pizzo and Callahan 2014; Triarico et al.
2019; Tsze et al. 2017),and (2) several articles evaluating other lipophilic small molecule drugs
that supported similar BA when given intranasally in children as compared to healthy adults
(Christensen et al. 2004; Miller et al. 2018), or rapidity of onset of when given intranasally in
young children as compared to intravenously (Sharma and Harish 2013).

Label comprehension and human factors studies that included adolescent subjects support use of
the product by adolescents. The label comprehension study, which included adolescent subjects
down to age 15 years, had been conducted by FDA to support nonproduct-specific aspects of the
DFL. Adolescents, who composed nearly 20% of the overall sample, generally outperformed the
adult opioid user and associate group and the adult general population group across most primary
and secondary endpoints. The Applicant also conducted an HFVS that included adolescent
participants between 12 and 17 years of age, 30% of whom had limited literacy.

The Division of Pediatric and Maternal Health was consulted to evaluate the adequacy of the
pediatric assessment to support approval in the full pediatric age range and found that the
pediatric assessment addressed all of the key issues. Please see Dr. Ndidi Nwokorie’s review
dated April 3, 2023, for more information (DARRTS Reference ID: 5152520). The product was
discussed by the Pediatric Research Committee on March 28, 2023.

8.4. Preghancy, Lactation, and Females/Males of
Reproductive Potential

Refer to the prescribing information for the reference product, NDA 016636.

In summary, naloxone should be used during pregnancy only if clearly needed. No adequate and
well-controlled studies in pregnant women exist. Teratology studies conducted in mice and rats
at doses 4-times and 8-times, respectively, the dose of a 50 kg human given 10 mg/day (when
based on surface area of mg/m?) demonstrated no embryotoxic or teratogenic effects due to
Narcan. Risk-benefit must be considered before naloxone is administered to a pregnant woman
who is known or suspected to be opioid-dependent because maternal dependence may often be
accompanied by fetal dependence. Caution should be exercised when naloxone is administered
to a nursing woman. No additional labeling is needed.

9. Product Quality

Approval

The Office of Pharmaceutical Quality (OPQ) review team has assessed NDA 217722 with
respect to CMC and has determined that it meets all applicable standards to support the identity,
strength, quality, and purity that it purports. Therefore, OPQ recommends approval of this NDA
from a quality perspective.

Critical CMC issues resolved during the review are described below.
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11. Advisory Committee Summary

A joint meeting of the Nonprescription Drugs Advisory Committee and the Anesthetic and
Analgesic Drug Pr